Calcitonin gene-related peptide stimulates adenylate cyclase activation via a guanine nucleotide-dependent process in rat liver plasma membranes.
To evaluate the functional relationship between the liver calcitonin gene-related peptide (CGRP) receptor and guanine nucleotide-binding proteins, we investigated the effects of nucleotides not only on adenylate cyclase activation by CGRP, but also on 125I-[Tyr0]rat CGRP binding to rat liver plasma membranes. In the presence of GTP, rat CGRP stimulated adenylate cyclase activity in a dose-dependent manner in rat liver plasma membranes, and this effect was reduced in the absence of GTP. Salmon calcitonin also enhanced adenylate cyclase activation in the presence of GTP, but only in higher concentrations. On the other hand, guanine nucleotides not only decreased 125I-[Tyr0]rat CGRP binding to rat liver plasma membranes, but also accelerated the dissociation of label binding, and the removal of Mg2+ from incubation medium attenuated this inhibitory action of GTP on 125I-[Tyr0]rat CGRP binding to membranes. Scatchard analysis of the data revealed that the reduction of 125I-[Tyr0]rat CGRP binding by GTP was due to the decrease in binding affinity without a significant change in binding capacity. These findings lead us to conclude that binding of CGRP to its receptors activates adenylate cyclase in rat liver plasma membranes via a guanine nucleotide-dependent process, suggesting the involvement of guanine nucleotide-binding stimulatory protein in the action of CGRP.